Purpose To investigate the success (glaucoma control) of latanoprost therapy of primary congenital glaucoma (PCG) and factors affecting the long-term outcome. Methods Patients with PCG treated with latanoprost were re-examined. At study visit and from clinical charts, we evaluated: intraocular pressure, length of glaucoma control with latanoprost, need of further medication or glaucoma surgery, systemic and topical side effects. Multivariate analysis was used to test factors related to the final outcome of the treatment.
Introduction
Primary congenital glaucoma (PCG) is a rare disease (about 1 in 10 000 births), which often leads to severe visual disability: 1 about 8% of blindness in childhood has been ascribed to this disease. 2 According to the European Glaucoma Society, surgical treatment of PCG is often necessary, and medical therapy can be used while a decision is made on a surgical approach and in case of failed surgery while waiting for further options. In PCG, primary medical therapy is usually not advised due to low efficacy and the potential for systemic adverse events; this latter are related to the high haematic concentration after topical administration (children have relatively low blood volume and drug deactivation) and to the sensitivity to the drugs. 3, 4 Latanoprost is a prostaglandin F2a derivative that increases the uveoscleral outflow. 5 In adult patients, it decreases the intraocular pressure (IOP) by 20-35%, with good tolerability and safety. Side effects are mainly local, and include burning, stinging, foreign body sensation and itching, conjunctival hyperaemia, increased pigmentation of periocular skin and of the iris, and eyelash changes. Cystoid macular edema in aphakic or pseudophakic eyes, reactivation of herpes keratitis, and reactivation of anterior uveitis have been reported. 6 Few case series have reported the use of latanoprost in paediatric age. [7] [8] [9] [10] In these studies, a minority of patients were responders to latanoprost treatment (IOP decrease over 15%), mainly patients with juvenile onset glaucoma.
Recently, a 12-week, double-masked, parallelgroup multicenter study, showed in 137 subjects aging less than 18 years (mean age 8.8±5.5 years) that latanoprost determined an IOP reduction greater than timolol (respectively, 7.2 and 5.7 mm Hg), with a rate of responder, respectively, of 60 and 52%; both treatments were well tolerated. 11 The aim of this study was to evaluate the long-term efficacy of treatment with latanoprost in PCG glaucoma, and to identify the factors affecting the clinical outcome.
Materials and methods
From March to May 2013, at the Eye Clinic of the University of Catania (Italy), we recalled and reexamined a group of children affected by PCG monitored at the Glaucoma Centre who had been treated with latanoprost eyedrops after January 1997. We excluded patients with childhood glaucoma with ocular and/or systemic anomalies, juvenile open-angle glaucoma, and secondary acquired glaucoma. The study followed the tenets of the Declaration of Helsinki, and was approved by the Institutional Review Board of the University of Catania. Before the inclusion in the study, patients or parents gave the informed consent after the aims and the possible risks of the study were fully explained.
At the study visit, and retrospectively from the clinical chart, we evaluated: demographics, age at the presentation, previous glaucoma therapy or surgery, age at the latanoprost treatment, IOP at the start of treatment with latanoprost.
The following information were collected: other treatments (medical or surgical) received; systemic and ocular side effects as recorded in clinical charts; IOP at the last visit; the duration of latanoprost treatment.
The final outcome was defined as: glaucoma controlled only by latanoprost therapy, need for additional medical therapy, or glaucoma surgery. In children treated with latanoprost at age lower than 1 year, a severity score of PCG was calculated according to Al-Hazmi et al. 12 The diagnosis of glaucoma had been made at an outpatient visit and/or under anaesthesia. Outpatients received a biomicroscopic examination of the anterior segment, an IOP measurement with topical anaesthesia, with a Perkins MK2 applanation tonometer (Clement Clarke, Harlow, UK) and a small wire lid retractor, and an ophthalmoscopic examination of the fundus with evaluation of the optic nerve (asymmetry, cupping). If glaucoma was detected, patients received latanoprost treatment, and verification under anaesthesia was planned; if glaucoma could be excluded, an outpatient examination in a month was planned. Examination under anaesthesia consisted of measurement of corneal diameters with a caliper, anterior segment examination with an operating microscope, gonioscopic examination by Koeppe lens (Ocular Instruments, Bellevue, WA, USA), measurement of anteroposterior and laterolateral ocular diameters by A-scan standardized echography, and, if surgery was not required, dilated fundus examination with optic nerve head evaluation; more recently, central corneal thickness was determined. IOP was assessed by Perkins tonometer with a wire lid retractor. Anaesthesia was by sevoflurane (Sevorane, Abbott, Maidenhead, UK); IOP was determined during maintenance and before the recovery. If glaucoma was judged not controlled by latanoprost treatment (high IOP, progressive ocular diameter enlargement, increase in cup-disc ratio of 0.2 or more), surgery was performed.
In cooperative patients aged over 6 years, glaucoma was assessed in the standard way, with IOP measurement by Goldmann tonometer, visual field testing, and optic nerve head examination. The visual field was tested by automated computerized perimetry (24-2, Humphrey Field Analyzer; Carl Zeiss, Jena, Germany). More recently, optic nerve head morphologic has been assessed by Heidelberg retinal tomography and retinal nerve fibre layer measurement by optical coherence tomography.
After the treatment began, IOP was measured at the first month and then every 2-3 months, in relation to the IOP and the ocular conditions. In cases of uncontrolled glaucoma (high IOP, progressive ocular diameter enlargement, increase in cup-disc ratio of 0.2 or more, progression of visual field damage in older children), patients received surgery or, if not contraindicated by age, additional medical therapy.
Statistical analysis
Multivariate analysis was used to test the if gender, monocular or binocular PCG, age at presentation, glaucoma severity (high IOP, corneal edema, corneal diameter enlargement), could affect the final outcome and the duration of treatment. Kaplan-Meier survival analyses were applied to assess the long-term outcome in eyes with or without previous surgery. P values lower than 0.05 were considered statistically significant. Statistical analysis was performed using SPSS v15.0 (SPSS Inc, Chicago, IL, USA).
Results
Eighty-one eyes of 44 children (25 male, 19 female) have been treated with latanoprost as primary treatment; 37 patients received treatment in both eyes and 7 in one eye. Age at the treatment ranged from 1 to 34 months (mean ± SD: 10 ± 7 months).
At the final visit, 57 eyes (70.4%) had received surgery: 45 eyes (55.6%) in the first year, 8 (9.9%) eyes in the following year, and 4 eyes during 2 further years (4.9%). Twenty-four eyes (29.6%) had glaucoma controlled by therapy with latanoprost; for three eyes (3.7%), latanoprost had been discontinued. In the eyes with PCG controlled by latanoprost, the mean IOP reduction was 8.5 ± 1.8 mm Hg (35.6%; mean baseline IOP: 23.9 ± 1.9 mm Hg, final IOP: 15.4 ± 1.3 mm Hg, t-test Po0.001). Overall, the mean duration of glaucoma control with latanoprost was 18±22 months (range 1-94 months).
Forty-two eyes of 29 patients, which had previous surgery, received latanoprost when glaucoma was uncontrolled; time after surgery ranged from 7 to 83 months (mean 37 ± 18 months); mean age at the start of the latanoprost treatment was 54 ± 28 months (range 14-113 months). At the final visit, 17 eyes (40.5%) had received further glaucoma surgery, 13 eyes (31%) an additional therapy (latanoprost þ timolol 0.5% fixed combination, or brinzolamide 1% bid), 12 eyes (28.6%) had glaucoma still controlled by latanoprost treatment. Overall, the mean duration of glaucoma control with latanoprost was 33 ± 15 months (range 6-70 months; Figures 1 and 2) .
None of the patients stopped latanoprost treatment because of side effects. The adverse events recorded were: in four eyes (9%) conjunctival hyperaemia; in one eye (of one patient with monocular glaucoma) increase of iris pigmentation and eyelash changes, which regressed 3 years after treatment discontinuation (because of low IOP). One patient had irritation of the upper airways that regressed with systematic manual nasolacrimal occlusion on instillation of drops.
Multivariate analysis showed that factors related to the failure of the latanoprost treatment were: high score of severity of glaucoma (P ¼ 0.014) and low age at PCG presentation (P ¼ 0.042).
Discussion
Glaucoma severity at the presentation is key factor in treatment efficacy; previously Al-Hazmi et al 12 evaluated some clinical parameters (corneal diameter, corneal clarity, IOP) of PCG at the time of the treatment (surgery). They obtained good surgical results by using more aggressive techniques in cases with higher score. In our series, many patients with severe PCG at the presentation had no clinical response to latanoprost: more than 50% of the eyes received surgery within 1 year.
Also the age at presentation is related to the final outcome. Previous studies have found that responder to latanoprost (15% IOP reduction) had juvenile onset glaucoma, whereas less or no effect was found in eyes with PCG. 8, 10, 11 The IOP reduction in a 12 weeks study ranged between 20 and 30%, and the rate of responders (IOP decrease415% of baseline IOP) was greater in non-PCG than in PCG (75% vs 40%). 13 Also in patients with Sturge-Weber syndrome, a significant IOP reduction was found in eyes with juvenile onset glaucoma (mean 8.8 mm Hg), but not in those affected with congenital onset glaucoma. 7 Time of presentation affects the prognosis of PCG: the earlier in life the disease occurs the worse the prognosis, and higher the failure rate of surgery, caused by more severe alterations. 14 Enyedi et al 8 found, in patients with several forms of glaucoma (31 eyes) that after one year of treatment, IOP fell more than 15% in 6 eyes (19%; responders to treatment, with a mean IOP reduction of 8.5 mm Hg); IOP fell less than 15% in 34% of the eyes and did not change in the other eyes. The same group, in a 10-year survey of 63 patients affected with various types of glaucoma, found that 36% of the eyes were responders (mean reduction 7 mm Hg). 10 Overall, most of the patients were not responders, but responders had varied IOP reduction.
We have used latanoprost in congenital glaucoma since May 1997: under an institutional review boardapproved protocol, it was prescribed to a 2-month-old female patient with monocular glaucoma who could not be operated on because of anaesthesia problems. After this, latanoprost therapy was proposed for all patients with congenital glaucoma, at least during preparation for surgery. In a previous study with a mean follow-up of 12 months, we found in 22 eyes of 14 patients affected with congenital glaucoma, a mean IOP decrease of 7.1±7.2 mm Hg (28.3%). Five eyes (23%) with uncontrolled glaucoma underwent surgery. 15 In the present study, we evaluated the long-term efficacy of latanoprost therapy in PCG and identified some factors related to the outcome. Figure 1 Kaplan-Meier survival analysis of eyes affected with primary congenital glaucoma, treated with latanoprost eye drops as primary therapy, or after a previous surgery; the outcome was the glaucoma control by latanoprost therapy.
In a series of 81 eyes with PCG that received latanoprost as primary treatment, we found that 24 eyes (29.6%) had glaucoma controlled by latanoprost treatment and 57 eyes (70.4%) had received surgery. For three eyes (3.7%), latanoprost had been discontinued. In the group of eyes with PCG with previous glaucoma surgery, latanoprost treatment was effective in glaucoma control in 28% of eyes; in such patients, because of the older age, it was possible to use an additional topical therapy, and surgery was performed in 40% of the eyes; surgery was the only available option in younger children.
In three eyes of two patients with stable low IOP values (o10 mm Hg), latanoprost was discontinued. Sporadic cases of spontaneous resolution of congenital glaucoma have been reported in past decades. 16, 17 More recently, Nagao et al, 18 in a retrospective analysis on 356 patients, reported a spontaneous resolution in 14 eyes of nine patients; all had larger corneas (10 eyes had Haab's striae) and normal IOP, and a postnatal development of the angle structures in eyes with milder abnormalities was hypothesized.
We found infrequent mild and reversible topical side effects. Also, the above-mentioned studies have reported low side effects; 7-10 consistent with the experience in adults. Although conjunctival hyperaemia, eyelash changes, and increased pigmentation of periocular skin (removed by epidermal exfoliation) are reversible, increase of iris pigmentation, caused by an increase of the size of melanin granules in iris melanocytes, is considered irreversible. 19, 20 In our case also this event regressed; however, increase of iris pigmentation has been shown with no ocular damage.
Even though the present study has some limitations such as sample size and no control group, we can conclude that the treatment with latanoprost allowed long-term control of PCG in about 30% of eyes; in eyes with previous glaucoma surgery, also because of a greater age, a control by latanoprost and latanoprost plus adjunctive medical therapy was obtained in 60% of the eyes. Factors related to failure, among others, were higher severity and early presentation of PCG. Figure 2 Kaplan-Meier survival analysis of eyes affected with primary congenital glaucoma treated with latanoprost eye drops as primary therapy, or after a previous surgery; the outcome was the glaucoma control by latanoprost or additional topical therapy (ie, to avoid surgery).
